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HCCJIEJOBAHUE U PASPABOTKA KATOJAHBIX MATEPHUAJIOB C MOBBIIIEHHOM
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AnHotanus. B manHoil paGoTe paccMaTpuBaroTCs MEPCHEKTUBHBIE KATOIHBIE MaTepHUaibl
JUIS  TBEPIOOKCHJIHBIX TOIUIMBHBIX 3jeMeHTOB (TOTD) ¢ nNOBBILIEHHOW KaTalUTUYECKOU
aKTUBHOCTBIO. [IpoBeneHO wucciaenoBaHUE CTPYKTYPhI, CBOWCTB M METOAMK CHHTE3a TaKHUX
MaTEepHaJiOB, a TaKKe MX BIUSHHS Ha 3PpexkTuBHOCTh paboTel TOTD. [lomyueHHbIe pe3ynbTaThl
MO3BOJISIFOT OMPEEIUTh ONTUMANIbHBIE MMapaMeTPbl KaTOAHBIX MaTEpHUajoB, 0OECIEUYHUBAIOIINE HX
BBICOKYIO TIPOU3BOAUTEIBHOCTD U IOJITOBEYHOCTb.

KnroueBble ciioBa: TBEPAOOKCHUIHBIE TOIUIMBHBIE 3JIEMEHTHI, KaTOJIHBIE MaTepualbl,
KaTaIATHYeCKass aKTUBHOCTb, TIEPOBCKUTHI,  DJIEKTPOIPOBOJHOCTh, CHHTE3  MaTepHaloB,
BBICOKOTEMIIEpATYpHAast yCTOMUUBOCTb.

Brenenue. TBeppookcunnbie TorummBHBIE dieMeHThl (TOTD) mnpencraBnsioT coboi
YCTpOMCTBa, NpeoOpasyloliie XHUMHUYECKYI0 HHEPIrui0 TOIIMBA B JJIEKTPUUYECKYIO 3a CYET
AIIEKTPOXMMUYECKHX peaknuii. KIFoueBbIM KOMIIOHEHTOM SIBIISIETCS KaTOJl, KOTOPBIA JOJKEH
o0afiaTh BBICOKOM KaTaIMTUYECKON aKTHBHOCTBIO, YCTOWYMBOCTBIO K JErPaJallid M BBICOKOM
AIIEKTPONPOBOTHOCTHIO. COBpEeMEHHBIEC UCCIIEIOBAaHHS HAIPABJICHBI HA TIOUCK HOBBIX MAaTEPHUAIOB,
KOTOpbIE€ TO3BOJIAT MOBBICUTH 3(pdextuBHOCTE pabdorel TOTD. Opnum u3  Haubozee
MEPCIEKTUBHBIX KIIACCOB KAaTOAHBIX MAaTEPHAJIOB SIBISIFOTCS MEPOBCKUTHI, Takue Kak La;_.Sr,CoO3
n La;_SriFeO3z, oOmagaromue xopomeil NPOBOAMMOCTBIO U YCTOWYMBOCTBIO TMPU BBICOKHX
TeMIeparypax.

1. MeTonsl HcclIenOBaHUI.

Jlnis n3yueHust CBOMCTB KaTOJHBIX MAaTEPHAIOB HCIOIb30BAUCH CIIETYIOIIUE METOIbI:

o PentrenoBckas nudpakromerpus (XRD) — g onpeneneHus KpUCTAIITUYECKON
CTPYKTYpbl 00pa3l0OB W OLEHKM CTENEHH YMOPAJOYCHHOCTH aToMoB. (Ilpumep pucynxka I:
Jugppaxmozpamma kamoonoco mamepuana La;_Sr«CoQO3.)

e DJEKTpOXHMMHYECKOE  HMIleaHcHOoe  crnekTpockonupoBanue  (EIS) —  meron,
MO3BOJISTIONIAN  ONPEACTUTh JJIEKTPOIPOBOAHOCTh MAaTE€pPHaJIOB M HMX CIIOCOOHOCTh K HOHHOMY
nepenocy. (Ilpumep pucynka 2: Ipagux 3aeucumocmu npoGOOUMOCMU KAMOOO8 OM
memnepamypol.)

o Tepmuueckuit anamuz (TGA, DSC) — nans wu3ydeHus TEpMOCTAOMIBHOCTH U
YCTOMYMBOCTH K PA3IOKEHUIO MPH BBICOKUX Temriepatypax. (I[Ipumep pucynka 3: Tepmoecpamma
KamooHo2o mamepuand.)
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e MeTOn 305b-T€b — UCHOJB30BAJCS [UIsl CHHTE3a KaTOAHBIX MaTepuaioB C
KOHTPOJIUPYEMBIMU pa3sMEpaMU YaCTHUILl U IIOPUCTOCTBIO.

2. OCHOBHBIEC pPE3YyJIbTAaThI

HccnenoBanue KaToJHBIX MaT€pUAJIOB HA OCHOBE IIEPOBCKUTOB I10KA3aJ10:

e VYBenuueHue coaepkaHus CTpoHuUsT B cTpykrype La;_SriCoOsz mnpuBOauT K
MOBBIIECHUIO KaTATUTUYECKON aKTUBHOCTH 3@ CUET YCUJICHHOTO KHCIOPOIHOTO OOMEHa.

o BpICOKas TEPMOCTOMKOCTh CHHTE3MPOBAHHBIX 00PA3I0B MO3BOJISIET UCIOJIB30BATh HX B
TOTD npu Temneparypax 800—1000°C 6e3 3HaUNTEIBHOM JAETPATAMK CTPYKTYPHI.

. OHTI/IMI/IBaI_[I/ISI COOTHOILIICHUA DJICMCHTOB CHOCO6CTByeT ITOBBIIIICHUIO
ANEKTPONPOBOIHOCTH U YBEIIMYSHHUIO CPOKA CITY>KOBI KATOOB.

Before testing After testing

Jo ncoertanmit Ilocne ucneITanmit

Cimma 4

Pucynok 1 - Mukpogortorpadpus SEM noBepxHOCTH KaToJa 10 U MOCIIE UCIIBITaHUI

3. O6cyxneHnue

Mopudukarus coctaBa KaTOMHOTO MaTepuala WIPaeT BAXHYIO pOJb B TOBBIIICHUH
spdextuBHOCcTH TOTD. BBITO 00HAPYKEHO, UTO BKIIOUEHUE CTPOHIIHS YBETUYMBAECT KOJTUYECTBO
KHCIIOPOJIHBIX BaKaHCHI, YTO CIIOCOOCTBYET YCKOPEHHOMY TEPEHOCY KHCIOpOJa uYepe3 TPaHUIlbI
3epeH. OpHako, 4Ype3MEpHOE BBEICHHE Sr MOXKET MPHUBECTH K HECTAOMIBHOCTH CTPYKTYPHI,
MO3TOMY BR)KHO ITOA0MPATh ONTHMANIbHBIC KOHIICHTPAIIUH.

JlononHUTENHHO OBLIM MPOBENEHBI MCCIENOBAHUS BIUSHHUS MOPUCTOCTH KAaTOJOB Ha HUX
MIPOU3BOJUTENBHOCTh. OnTUManbHbli ypoBeHb nopuctoctu (30-40%) obecneunBaer OanaHc
MEX/1y YBETUUYCHUEM PEaKIMOHHOMN MOBEPXHOCTH U MEXAaHUYECKOW YCTOWYMBOCTHIO MaTepHara.

4. IlepcneKTUBBl JaJdbHEUIMIUX HUCCIECTOBAHUU

Bynyuue uiccnenoBanus OyayT HampaBlIeHbI Ha:

e Pa3paboTky  MHOTOKOMITOHEHTHBIX  KATOJHBIX  MaTepUANOB €  YIIyYIICHHOU
CTaOMILHOCTEIO.

e lcnonp30BaHrWe HAHOCTPYKTYPHPOBAHHBIX MATEPHAIIOB JUIS YBEIIMYCHUS PEAKIIMOHHON
MTOBEPXHOCTH.

e UccrenoBanue BIHMSHUS TpUMeced W T0OABOK HA JIOJTOBEYHOCTHh KAaTOJOB B PEATbHBIX
YCIOBUSIX IKCILTyaTalllu.

3akmrouenue. Pa3paboTka HOBBIX KaToaHbiXx MatepuanoB it TOTD ¢ moBwimeHHOMN
KaTaJTUTHYECKON aKTUBHOCTBIO SIBISIETCS TEPCIEKTUBHBIM HAIpPaBIIEHHEM B 00JacTH DHEPTEeTUKH.
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[TonyueHHbIe TaHHBIC MOTYT OBITH UCTIOJB30BAHBI JIS JAIbHEHUINICH ONTUMHU3AIIMH COCTaBa KaTOI0B
Y TIOBBIIICHHSI UX IKCIUTYaTallHOHHBIX XapaKTEPUCTHUK.
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Kasipri yakeirra Kasakcran Pecny6mukacer JKOK maiinananyabl 1aMbITy caTbICBIHIA TYP.
Enne Oactankpl 3HEprusi Ke3JepiHiH YJIKEH KOpJIapbIHbIH OOJIyblHA KapamMacTaH, 3HEPrUsiChIHBIH
TanmbUIBIFBl  Oap. Onapapl KaHAPTBHUIATBIH SHEPTHsl KO3IEpiH MaiiianaHy apKbUIbl a3alTyra
6omansl. Kazakcranaa bl 60ibI KOH, ©CIMIIK HIBIHAAPHI, TYPJ KaJIAbIKTap KUHATATHIH KOITEreH
aybll IIApyambUIBIK —ankanTapsl Oap. Omap ofeTTe OpraHWKaiblK THIHAWTKBIII PETIHAC
naiinananeiaael, Oipak ojapabl OMoras OeH bUTy HIBIFApyMEH alllblTy MpOLEciHAe MaiifanaHy
MyMKiHziri 6ap. Toymirine 15 m® Guoras 60 m> yiine 4-5 ajaMHaH TypaThlH OTOACHIH KBLIBITY,
BICTBIK CyMEH >Ka0/bIKTay KaXKEeTTUIITH KaMTamachl3 erei. COHABIKTaH OMoras3ibl Koijany OyTiHri
KYHIe JICH1H ©03€eKTi, acipece eNJIiH manFail ayganaapeaaa [1].

buoraz-opTypii mbIFy Teri 6ap opraHMKajblK 3aTTapJblH aHa’dpOOThI AIIBITYBIHBIH OHIMI,
IIpoLiecC OTTErIre Kol kKeTKi30ecTeH »kypei. buorasapiy Herisri komnoHeHTTepi MeraH (CHy) - 55-
70 % >xoHe keMipKbIKbUT Ta3bl (CO2) - 28-43 %, conpaii-ak a3 Memmepnae kykiprcytek (HaS).
buoraszp! any yuiH 61ora3z KOHABIPFBUIAPBIHBIH SPTYPIIL TypJIepl KapacThIPbUIFaH, 0JIap/bl OChUIal
KikTeyre 6omanasl [2]:

- ra3apl ajgy TEeXHOJIOTHSCHI OOWBIHINA, onap e3 Ke3eriHae 4 Tomka OesiHeni (mpoiiecc
caTbUIApbIHBIH CaHbl OOMBIHINA, TEMIEpPaTypalblK PEKUM OONBIHINA, PEAKTOPIABIH KYKTeMeci
OOMBIHIIA, KYPFaK 3aTTHIH CaJBICTHIPMAIIBI MOJIIIIEP1 OOUBIHIIIA),

- Ta3apl KOJIaHy KaFuaaThl OoibIHIIA, onap Aa 3 Tonka Oemineni (marsiH XKIO-ma 5ekTp
MOHE JKbUTY SHEPTUSACHIH OHJIPY YIUiH, XKBUIBITY Ka3aHABIFBIMEH KbUIy OHIIPY VIIiH, Ta3 OHIIPY
YIIiH, MeTaH 06y jKoHe ra3 KyObIpbIHa aiiiay apKbUIbl);

- Maiila’JaHbUIaThIH MIMKI3aT OOMBIHIIA (YKaHyapJiap/AblH KOHI, alfallKbl eHIeYJeH KeWiHT1
KOH JKOHE OpraHUKAaJIBIK KaJIbIKTap, OMOJIOTHSIIBIK KaJABIKTap);

- KOHCTPYKTHUBTIK Oenrisiepi OoifbIHIIa Oip koHE OaraTopeakTopJIbIK OOJIbIN OeiHe ],

- pe3epByap/bIH MilliHi OOWbIHIIA (KYMBIPTKA TOPi3/1, IUIUHIP TOPi3ai, CPepaliblK, KOHYCHI
JKOFapbl, TOMEH, €K1 JKaFblHaH, TPaHIIes TYpPIHJE, TEeKIe, CEpIiM/II);

- OuomaccaHbl apayacThIpy XOHE KbI3IbIpY Tociuaepi OolblHIIA (KpLTy OepiimMeil *koHe
allIbITHIIATHIH OMOMAaccaHbl apajacTbipMmail, KblUTy OepliMei, Oipak amIbITbUIaTHIH OHMOMAacCaHbl
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